The corelation masses of the 3-dimensional SU(2)-Higgs-model are calculated from the bound state Green's function. For a heavy-light and a light-light system the results are reported. We compare with lattice data and find good agreement.
The effective action describing the high temperature phase of the electroweak standard theory is a strongly coupled SU(2)-Higgs-model in three dimensions. The simple-minded perturbative picture would predict long range correlations because of the massless gauge bosons in this phase, but the neglect of IR-effects is obviously wrong. Lattice calculations confirm indeed that there are confinement effects and that the vector boson acquires a mass. In a letter 1 we proposed a model for two-dimensional bound states of light constituents in the hot electroweak phase. The Green's functions of these bound states have been evaluated following a method which was developed by Simonov 2 in 4-dimensional QCD. In a recent paper 3 we elaborated this model in detail. The evaluation of the Green's function was generalized and reorganized. Several modifications of the scalar potential and their influences on the correlation masses have been discussed. The agreement with lattice data was very good. In this article we review in short the bound state model and extend it to a system with a heavy and a light constituent. We discuss two additional effects on the bound state masses. the three dimensional SU(2)-Higgs-model 4 with the Lagrangian
(1) Even variants of the standard model, e.g. the minimal supersymmetric standard model, can be described by this effective theory in a large part of the parameter space 5 . The squared mass m 2 3 , the quartic coupling λ 3 , and the three dimensional gauge coupling g 3 depend on the parameters of the fundamental theory and on the temperature. The quartic coupling has the mass-dimension 1, while g 3 has the mass-dimension 1/2.
In equation (1) we expressed the gauge field and the scalar field as 2 × 2-matrices. This notation uncovers the full SU(2) gauge × SU (2) isospin invariance of the theory (for details see reference 3 ). The scalar matrix Φ αa has a first gauge index α and a second isospin index a.
In the 3-dimensional SU(2)-Higgs-model like in all gauge theories in principle everything has to be expressed in terms of gauge invariant quantities. The nonlocal operators corresponding to the bound state of two fundamental scalars Φ are either
The matrix T (x,x) with gauge-indices is the link-operator defined by
where P denotes the path-ordering operator along some given path between x andx. The operator on the left hand side of eq. (2) is an isospin-singlet, the operator on the right hand side is an isospin-triplet; both are gauge singlets. Since they are non-local all possible angular momentum states contribute. It can be shown that there is no scalar (i.e. angular momentum l = 0) isospintriplet and no vector (i.e. l = 1) isospin-singlet.
In order to calculate the correlation masses of the bound states it is necessary to evaluate the Green's function of the nonlocal operators (eq. 2). The Green's function G(x,x, y,ȳ) connecting the two isospin-singlet operators Dz Dz (4)
with respect to τ .z k (τ ) andτ are defined accordingly. The brackets . . . A symbolize the functional integration over the gauge field A. In principle this averaging contains all perturbative and non-perturbative effects. The last factor is the expectation value of the Wilson-loop in a gauge field background. The paths z(τ ) andz(τ ) determine the both sides of the Wilson-loop.
For a given i = j the Green's function of a triplet is identical to the Green's function of a singlet, but due to the selection rules the isospin-singlet and isospin-triplet states must have different angular momenta. Therefore they have different masses, as we see below.
The correlation mass of the bound states M describes the fall off of the Green's function at large distances Θ G(x,x, y,ȳ) ∝ exp(− MΘ ) .
The extension of the states has to be small as compared to their distance. From equation (4) it follows that M depends only on m The correlation masses are calculated by evaluation equation (4) . The crucial assumption in this evaluation is the modified area law. The expectation value of the Wilson-Loop is replaced by a scalar potential V (r) in the exponent. This potential can be interpreted as the energy of to static scalar fields at distance r.
If one has two light scalars with equal mass one has to assume further that the classical path dominates the trajectory of the center of mass of the bound state. If one of the constituent scalars is infinitly heavy, this is mandatory.
Using these two assumptions we succeeded in tracing the evaluation back to the solution of a two dimensional Schrödinger equation and a saddle point equation. In the refereces 1 and 3 we invetigated the case of two fundamental scalars of equal massm 
Here n = 1, 2, . . . is the radial and l = 0, ±1, ±2, . . . is the angular momentum quantum number. The eigenvalue ǫ nl depends of course on the mass-like parameterμ.
In the case of two constituents of equal mass the correlation mass of the bound state is
with 2μ = µ. In the case of one infinitly heavy scalar one finds
withμ = µ. In both cases the parameter µ is determined by the saddle point equation
For a given scalar potential V (r) the correlation masses can easyly be calculated with these formulars.
The Green's function eq. (4) does not accotunt for the scalar self-interaction. It can be taken into account by adding a δ-function-like contribution V ssi to the scalar potential. By comparison with relativistic scatering theory one finds
Here m constit is the mass of one constituent of the bound state (see reference   3 for a discussion). This correction affects only the s-states. Due to the sing of V ssi the masses of these states are increased. Nevertheless, the effect is very small and can be neglected with good accuracy. In reference 6 Dubin e.a. calculate a correction which compensates the overestimated rotational energy of the fluxtube. Adjusting this calculation to the three dimensional situation one finds that the masses of the higher angular momentum states are lowered by:
